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A RECREATIONAL ELECTRIC VEHICLE 

Related Applications 

[0001] This application is a continuation-in-part of United States Patent 
Application Serial No. 29/183,300, filed June 9, 2003. 

Field of the Invention 

[0002] The invention relates to electric-powered vehicles for recreational use. 

Background 

[0003] Small electric powered vehicles are fairiy common in a variety of 
applications including golf carts, short-range delivery vehicles, campus and event 
transport. In each of these applications, the vehicle is a miniaturization of a standard 
four-wheeled road vehicle with a fairiy standard provision of controlled electric motive 
power to vehicle wheels. In that such vehicles are steered conventionally by turning two 
wheels mounted at the front end of the vehicle, their maneuverability is not significantly 
better than that found in many road vehicles. Wheelchairs have innate high 
maneuverability but are limited to use by a single person with a physical disability. They 
are also unsuitable to carry luggage or packages. Furthemriore, wheelchairs are 
generally structured as a chair, with wheels at the end of each of the "legs" of the chair. 
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Drawing Figur s 

[0004] The present invention is illustrated by way of example, and not by way 
of limitation, in the figures of the accompanying drawings and in which like reference 
numerals refer to similar elements and in which: 

[0005] Figure 1 gives a perspective view of a recreational electric vehicle of 
one embodiment. 

[0006] Figure 2 shows a side view of the recreational electric vehicle of one 
embodiment. 

[0007] Figure 3 shows a plan view of the vehicle chassis with one 
embodiment of the location of the wheels. 

[0008] Figure 4 stiows a schematic diagram of one embodiment of the drive 
system of the recreational electric vehicle. 

[0009] Figure 5 shows a schematic diagram of one embodiment of the electric 
power system. 

[0010] Figure 6 provides a schematic diagram that describes one embodiment 
of the control system transfer functions, 

[0011] Figure 7 shows one embodiment of a motion control system block 
diagram. 

[0012] Figure 8 shows one embodiment of a summary flowchart of the vehicle 
operation. 

[0013] Figure 9 shows a detail flowchart of one embodiment of the vehicle 
operation when driven. 

[0014] Figure 10 illustrates one embodiment of details of the joystick for the 
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motion control of the vehicle. 

[0015] Figure 1 1 illustrates three exemplary models of the dashboard. 

[0016] Figure 12 describes one embodiment of the components of the vehicle 
control computer. 

[0017] Figure 13 shows a side view of an embodiment of the vehicle with a 

hood. 
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Summary 

[0018] The recreational electric vehicle (hereinafter REV) is a convenient 
indoor or outdoor vehicle for one or two people with a space for personal goods. REV is 
most suited for adaptations for recreational use. It uses electric power for zero pollutant 
emissions, quiet operation, and a very low running cost. REV Is driven using a joystick 
and is able to turn on the spot. 
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Detailed Description 

Overview 

[0019] A miniature electric vehicle accommodates one or two people, 
powered from a portable electric power, driven by a pair of wheels on either side, 
controlled by a joystick operations. Front and rear wheels provide stability, lending itself 
to be driven in any direction by the powered wheels. Applying equal amount of power to 
both wheels propels the vehicle in a straight line fonA^ard or in reverse. Applying an 
unequal amount of power to the wheels turns the vehicle towards the side with lower 
power. If an equal amount of power is provided to both wheels, but in the opposite 
direction, the vehicle can spin on the spot. The driver can steer the vehicle in several 
combination maneuvers described. 

[0020] The wheel configuration geometry is a diamond shape, rather than 
rectangle that is found in most powered vehicles today. In one embodiment; the 
diamond shape is asymmetrical. In one embodiment, the back wheel is closer to the 
central axis defined by the side wheels. 

[0021] This geometry enables a nearly circle shaped floor plan, further 
increasing the maneuverability, without hitting obstacles encountered on the corners in 
the case most traditional vehicle design. The structure and the geometry enable the use 
of a super-structure that provides an interesting appearance to mimic real objects, 
mascots, theme characters, or other shapes that may be used in theme parks and 
street parades. 

[0022] A joystick provides the steering control. In one embodiment, equipment 
limitations under dynamic conditions are known to the computer, which is used to 
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restrict the driver within safe limits. In one embodiment, when the driver is restricted a 
simultaneous vibrating alert on the joystick handle is provided. 

[0023] Dashboard multimedia computer can provide hosts of audio and video 
entertainment, in addition to local event specific information or sharing the Internet by 
wireless networking. 

[0024] Recreational electric vehicle has a high entertainment value while 
providing built-in safety, maintaining the environment with zero pollution, and running at 
a very low cost. 

Obiects and advantages 

[0025] The recreational electric vehicle, described in herein may have the 
following advantages: 

• To provide a very compact recreational transport vehicle for one or two 
people. 

• To run on electric power for zero pollutant emission and low running cost. 

• To provide highest maneuverability including an ability to spin on the spot. 

• To provide an inherently quiet ride, with option to provide multimedia based 
audio electronic means to enhance the ride experience. 

• To enable operation of the vehicle with an easy to use joystick, reducing the 
learning time on steering wheel and foot pedals. 

• To incorporate increased safety of the ride, by means of interfacing sensors 
for obstacle detection, collision detection, influencing the ride characteristics. 

• To allow predetermined programmed sequence to enrich ride efTects (e.g.: 
spins and zigzags) and external means of controlling the vehicle for an 
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automated ride or coordinated group rides. 
[0026] Further objects and advantages are to provide by having a simple to 
use, easy to learn, and fun vehicle. Note that a subset of the above advantages may be 
implemented in any recreational vehicle. 

Phvsical Structure and Controls 

[0027] One embodiment of the present invention is illustrated in Figure 1 
(front perspective view) and Figure 2 (side view). In one embodiment, the plan wheel 
geometry of the REV is substantially a diamond form shown in Figure 3. 

[0028] In one embodiment, the REV has two transversely mounted, spring- 
suspended drive wheels 15, 16 that are mounted near its longitudinal center to bear 
most of the vehicle's weight. Two longitudinally separated wheels 33, 34 are mounted 
near the front and rear of the REV respectively to stabilize it. The arrangement with 
each of the front 33 and rear 34 wheels on the vehicle centerline enables the design to 
be made without prominent corners, contrasting with the case of a traditionally designed 
four-wheeled vehicle whose geometry results in comers which are often accident prone. 
The REV features a rounded shape, which enables negotiating tight spaces, reducing 
the possibility of collision damage to its corners. The REV includes a body 38 optionally 
composed of sheet metal, fiberglass, or thermoplastic panels mounted over a rigid 
frame 30 (shown in Figure 3). In one embodiment, the body is made of a lightweight, 
rigid material. In another embodiment, not shown, the body panels may have fanciful 
shapes, for entertainment purposes. 

[0029] In one embodiment, a seating platform 11 and backrest 12 is provided 
for one or more riders of the vehicle. In one embodiment, the seating platform 1 1 and 
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backrest 12 may be padded, or may form a "bucket seat" or "love seat" for comfort. In 
one embodiment, armrests, left 13 and right 14 are provided for the comfort of the rider. 
A center amnrest may be available in one embodiment, for two-person vehicles. The 
center armrest may be fixed, or may be moveable, to allow a single rider to sit in the 
center. In one embodiment, storage pockets are provided on the inside of each side 
panel below the armrests, below the seat and below the dashboard. 

[0030] The REV is driven by two transversely mounted drive wheel 
assemblies, 15, 16, as shown. This drive-wheel assembly includes a wheel with a tire, 
mounted on left axle 17, right axle 18. Front wheel 33 and rear wheel 34 (shown in 
Figure 2) are provided for pitch stability. In one embodiment, the front, and rear wheels 
33, 34 are castor wheels, or similar free-running wheels that are not powered, or driven. 

[0031] Figure 1 shows a front panel 19, made of reinforced material for impact 
resistance, designed to protect the intemal electrical and dashboard electronic systems. 
The front panel 19 is designed both for utility and pleasing appearance. In one 
embodiment, the front panel 19 carries a left main light 21 and a right main light 22, and 
yellow turn signal lights 23 and 24. In one embodiment, the main lights 21 , 22 can be 
switched to high beam or normal beam settings; and can also function as running lights. 
Also mounted in the front panel 19, behind grille 20, is a speaker, which serves the 
function of a vehicle horn and which can provide amplified sounds that include spoken 
words or simulated engine sound effects. In one embodiment, it can also function as a 
megaphone by directing the operator's amplified voice. In one embodiment, the rear- 
view mirrors 25 and 26 are adjustable. The dashboard 27 is explained with its functions 
in detail with respect to Figure 1 1 . 
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[0032] Operator control of the vehicle's movement is accomplished by means 
of a joystick 28 positioned in front of the operator. The functioning of the joystick 28 is 
described in more detail below. 

[0033] Figure 2 shows one embodiment of a side view of the REV. At the rear 
of the REV are provided a set of lamps on the right side and left side. In one 
embodiment, there Is a set of lamps for: brake, (red), reversing (white), turn (red), and 
running (red). In one embodiment, the REV includes a luggage space 36 is at the rear 
of the occupant's space 35. In one embodiment, the battery stack Is found between the 
wheels below the seat 1 1 . The joystick 28, positioned in front of the operator, provides 
for operator control in a specific manner selected by a drive mode selector 72 mounted 
on the dashboard 1 13 of the REV. In one embodiment, the joystick is mounted movably, 
to permit adjustment to the length of the user's arm. 

[0034] The chassis design lends Itself to a range of size and shapes of the 
exterior body design, can be easily adapted to Include body shapes suitable for floats in 
street parades, and mobile objects for advertisements, mascots and characters found in 
theme parks. 

[0035] The basic design characteristics are highly scalable. Using larger 
motors and larger chassis the physical size of the REV can be constructed to a much 
larger scale as desired, while the functional characteristics are essentially retained. 
Likewise the REV can be scaled down to a size of a child's riding toy vehicle with 
reduced speed and capabilities. 

[0036] Figure 3 shows a plan view of the REV chassis built on a rigid frame 
30. The chassis holds the seat, 1 1 , side panels 38, 39, front panel 19 and rear panel 29. 
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The chassis frame also mounts the left and right drive wheel assemblies 15 and 16 
respectively, each provided with a spring suspension frame 31 and 32, respectively. 
The spring suspension provides for rider comfort. In one embodiment, a single long axle 
mounts the drive wheels 15 and 16 for simpler suspension and mounting arrangement 
with the chassis frame. 

[0037] The drive wheel assemblies are positioned one on each side the frame 
such that the wheels have a substantially common axis of rotation. An Imaginary line 
joining their axle shafts 17 and 18 is substantially longitudinally aligned with a vertical 
line through the center of gravity of the REV such that the drive wheels bear most of the 
weight of vehicle and payload. Longitudinally separated front wheel 33 and rear wheel 
34 are each mounted near the front and rear of the REV, respectively. In one 
embodiment, these wheels are not driven but maintain contact with the ground and 
stabilize the REV. In one embodiment, the front and rear wheels 33, 34 are supported 
using a suspension arrangement. 

[0038] In this plan view, rider's area 35 and cargo area 36 is indicated. Battery 
packs 50, 69 are located approximately in the region 37. In one embodiment, the battery 
stack 50 can be Lead-acid, Ni-Cad, Li-MH, or another chemistry. By including a fuel cell 
power pack the REV can provide a menu of choices for weight, range, recharge 
characteristics, and cost. In one embodiment, a separate power pack 69 is used for 
control circuitry, lights, and accessories. In one embodiment, the battery stacks 50, 69 
use a quick-replace arrangement to enable quick replacement of a discharged battery 
pack with a charged battery pack in seconds. In one embodiment, a battery charger Is 
built into the REV, so to charge the plug simply needs to be plugged into an AC outlet. 
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In one embodiment, the battery charger plug is on a retractable power cord, such that it 
does not extend from the vehicle when not in use. 

[0039] Figure 4 shows a schematic representation of the principal functional 
assemblies of the REV in one embodiment. To obtain the desired speed and torque, the 
motor operating range is geared down to the vehicle operating rage of speed. In one 
embodiment, left drive wheel assembly 15 is driven by a left-hand-side transmission 
assembly 41 consists of driven sprocket 43, (attached to axle shaft 17), a driving 
sprocket 45, (attached to left motor shaft 47), and a drive chain 51 linking the two. There 
are corresponding parts on the right side drive wheel assembly 16 and the right-hand- 
side transmission assembly 42 is 44 (18), 46 (48), and 52. Current from battery stack 50 
drives the Left Motor 53 and right motor 54, with individual power control (for left and 
right motor) by power control module 55. Wiring harness 57 and 58 connect left and 
right power control modules to their corresponding motors. Wiring harness 56 carries 
battery current to motor power control module 55. In one embodiment, the metering 
circuits 68, 70 for the battery charge level and discharge rate are performed at this 
point. The motor power control module 55 is managed by vehicle control computer 60, 
which works in accordance with driver's commands received from joystick 28, and drive 
mode selector 72 in the dashboard 27, which are connected by cable 59. 

[0040] The joystick 28 provides for control of the REV with implementation of 
the motive functions: fonA^ard motion, left and right tum, right and left spin, and stop. 
More details of the joystick are discussed in the description relating to Figure 10. Motion 
control relation with respect to Joystick in a selected mode is found in Figure 6. In one 
embodiment, the joystick also provides controls for audible horn or siren, indicator 
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functions: turn signal, backup signal, and provides controls for operating the headlights. 
The drive mode selector 72 in one embodiment resembles drive shift lever in a car. The 
drive mode selector 72 is used to select between the modes: park, neutral, reverse, 
weave, and drive forward. The REV is maneuvered by means of applying accurately 
controlled power to each drive wheel, which may be driven in either direction. When the 
wheels are driven with equal speed in the same direction, the REV moves in a straight- 
line motion, in fonvard or reverse as selected. When the wheels are driven with a 
differential speed, the REV turns towards the slower side, at the rate dictated by the 
difference in power applied to the wheels. When the wheels are driven with equal speed 
in the opposite directions, the REV spins about its vertical axis. Joystick 28 provides 
(from the driver) input signals to drive a desired motion, which may combine 
fonA^ard/reverse, turn left/right, spin left/right in varying amounts. The vehicle control 
computer 60 computes the speed for left and right wheels 15, 16 and sends the 
command signal to the motor power controller 55. The motor power controller 55 
ensures accurate control over the wheel speed, for the desired motion. 

[0041] In one embodiment this control is accomplished by providing each 
drive wheel with a separately controllable electric motor and drive transmission. This 
transmission may comprise gears, pulley and belt systems, sprockets and chains, or 
any other combination that enables transfer of torque from the motor to the drive 
wheels. In one embodiment, the power transfer uses a fixed gear ratio. In another 
embodiment, a transmission may incorporate provision for varying the gear ratio 
between each motor and its respective wheel so as to provide optimal torque at a 
speed. 
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[0042] Figure 5 is a schematic diagram of one embodiment of the electric 
power system with the current paths that it contains. The battery 50 supplies current to 
left motor 53 and right motor 54 to provide the motive power for the vehicle through the 
motor power controller 55. The motor power controller 55 incorporates DC-to-DC power 
converters that may employ pulse-width modulation or another mode of power control 
with adjustable gain parameters for proportional, integral, derivative controls. 

[0043] The current transferred through this motor power controller 55 to each 
motor (through path 57 to the left motor and path 58 to the right motor) is controlled by 
the digital vehicle control computer 60, which commands motor power according to 
joystick input, applying its control parameters. In addition to the main battery 50, the 
auxiliary battery 69 supplies power via path 61 for vehicle control computer, dashboard 
accessories, running lights, signal lights, audio system and other circuits. 

[0044] In Figure 5. path 62 represents the cun^ent discharge path from the 
main battery 50. The battery 50 is charged through the path represented by 63, which 
carries charging current from one or more of the available current sources. In one 
embodiment, the current sources include: domestic power (AC) line outlet 64, solar 
panel 65, or cable 66 for connection to another vehicle, for example a service vehicle. 
This charge path may also receive current derived from regenerative braking action 
from both motor, shown by path 67. Metering block 70 measures cun^ent and voltages 
through circuit block 68, on charge and discharge circuits. These measurements are 
used by the REV vehicle control computer to make optimized control decisions and to 
provide visual indication on the REV dashboard for operator infomiation. 

[0045] Figure 6 shows the representation of one embodiment of the joystick 
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input to the motor power output and the control relationship that is achieved in various 
drive modes selected. The vehicle control computer runs a software control program 
that establishes the input-process-output relationship in the context of real time control 
of the vehicle's motion control. 

[0046] The selected drive mode from the dashboard 27 determines the 
algorithm, process, operating range, and safety limits. Joystick 28 provides x, y, s 
signals, oonresponding to throttle, turn vector, and spin vector. The table in Fig 6 lists 
exemplary x. y, s values, and the drive mode as inputs to the vehicle control computer. 
From the control computer 60, the output signal is sent to the motor power controller 55, 
which drives the motors 53, 54 and eventually wheels 15, 16. Exemplary output sent to 
the left and right motors 53, 54 are also listed in the table, with left motor direction, right 
motor direction, and relative ratio between their speeds. For example 1:1 ratio and both 
motors in the fonA^ard direction represents a straight line fonvard motion, the actual 
speed depending on the throttle value. 

[0047] Figure 7 shows a block diagram of one embodiment of the vehicle 
control system. The vehicle control system provides the correct amount of power (and 
the correct polarity) to the individual wheel motors to affect the desired motion. Drive 
mode select switch 72 may be set in modes: park, neutral, reverse, weave, and drive 
foHA/ard. After a drive mode is selected, the operator pushes the joystick 28 in a desired 
direction, by a certain amount. The joystick input is conditioned by its interface 71 . 
Command receptor 73 receives signal inputs from the drive mode selector 72 and 
joystick interface 71 or from an external signaling interface 74. The external signaling 
interface 74 interacts with its connector 75 enable external systems to provide 
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navigation guidance. For example, the external systems may include a GPS-receiver 
based controller, a towing controller, a remote controller, or other forms of controls. 

[0048] These inputs are received as a continuous stream of control data. The 
control data is essentially the motion directives. In on embodiment, the motion directives 
are influenced and modified by the particular user profile and equipment profile, 
represented by block 76, and the modified control data is passed to the motion vector 
generator 77. The user profile and equipment profile block takes account of settings 
such as type of user permissions and equipment capabilities to determine and influence 
or override driving characteristics, optimizing battery energy, towing permissions, and 
several other features. For example, a child may have an activation key that indicates 
that he or she is limited to driving at 5 miles per hour. Thus, regardless of how hard the 
joystick is pushed fonA^ard, the user profile limits the maximum speed of the REV. Other 
motion characteristics, such as maximum acceleration, maximum range, etc. may also 
be limited. 

[0049] The motion vector generator 77 processes the command signals 
received in real time from the command receptor block 73, taking account of input from 
safety sensors represented by block 78. Such sensor inputs, in one embodiment, 
include, among others, anti-roll and motor temperature sensors. Collision sensors can 
be used for "smart" collision avoidance by sensing position and dynamic target vector 
so as to be able to compute collision likely profiles and prevent or minimize their effect. 
The motion vector generator block 77 generates a real-time motion vector that is 
referred to the center of the vehicle. This motion vector is continually output as drive 
command signal, which is translated by the control coordinator 79 into separate drive 
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signals (intended for the left and right motors 53, 54) to the motor power controller 55. 
These drive signals cause the motors to be powered in a coordinated fashion and in 
such proportion to realize the motion vector. 

[0050] In one embodiment, the control coordinator block 79 also receives 
returned angular velocity, or position encoder 111,112 feedback from the wheels. This 
feedback mechanism is used to enhance the precision of control and provide functions 
such as anti-lock braking. It may be also used in a determination of lost wheel traction 
and in case of variable transmissions provide the feedback for optimizing gear ratio 
dynamically. In Figure 7, the blocks represented 71. 73, 74, 77, 79 are logical blocks 
that are part of the vehicle control computer 60. 

Operation 

[0051] The manner of using the REV is very similar to driving a car, except 
that the driver uses a joystick, instead of using a steering wheel, throttle, and brake. For 
people who are familiar with video games using joystick, this is a reality. 

[0052] In one embodiment, to drive the REV, operator chooses appropriate 
drive mode selection on drive mode selector 72 and works on the joystick 28 positioned 
in front of the operator. The drive mode selector 72 is used to select between the 
modes: park, neutral, reverse, weave, and drive fonA^ard. Park uses a mechanical 
wheel brake to ensure that the REV does not move. Neutral disengages the motor from 
the wheels and releases the parking brakes. Drive fonA^ard is used the most, to drive in 
the fonvard direction, with turns when needed. Reverse operates in a similar fashion in 
the reverse direction, with a reduced speed for safety. Weave is a combinational mode 
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useful in restricted indoor spaces for fonA^ard, reverse, spin motions simultaneously, but 
for a very restricted speed of operation. In weave mode, the joystick controls are altered 
to provide forward and reverse movement, without changing the drive mode. 

[0053] Joystick provides for control of the REV with implementation of the 
motive functions: straight-ahead motion, left and right turn, reverse motion, right and left 
spin on the spot, some combination motions, and brake operation. In one embodiment, 
a mechanical brake is provided for emergency stop and parking operation. In one 
embodiment, an engine brake may further be provided. 

[0054] In one embodiment, the joystick also provides controls for turn 
indicator, backup signal, headlights, and horn. In one embodiment, the onboard 
multimedia computer may be employed for a variety of amusing effects, sounds for horn 
function and selectable engine noise like jet engine, steam engine, racing car, motor 
bikes, etc. that track the throttle. 

[0055] Figure 8 outlines one embodiment of the operational sequence that an 
operator would encounter. The driver after he or she is seated inserts the authentication 
card or key. Dashboard lights up showing appropriate meter readings and indications. 
The driver shifts the drive mode selector from "park" to "drive fonA/ard" position. The 
driver now gently engages the joystick to move fonA^ard. The vehicle starts moving, 
accelerating, until the desired speed (directed by joystick) is reached, and continues to 
track the joystick input in real time. In one embodiment, the acceleration is limited by the 
user's profile. Thus, even if the user roughly pushes the joystick fonA/ard, the 
acceleration will be at a safe pace. 

[0056] A slight move to left or right on the joystick makes the REV to tum in 
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the desired direction, by the desired amount. When the destination is reached, the 
driver slows down, pulls back the joystick (to brake the vehicle), releases the joystick 
(which returns to a neutral position), shifts the drive mode selector to "Park", removes 
the key, and leaves the vehicle. Other drive modes like wise work in conjunction with 
the joystick, which are essentially variations in similar controls. 

[00571 The sequence start 81 begins when the key is inserted. An initialize 
sequence 82 obtains a set of values, determined based on the user profile information 
on the card and from the equipment profile information on the vehicle control computer. 
Following initialization 82, control is passed to the vehicle control program 83, which Is 
detailed in the flowchart of Figure 9. This program controls the vehicle in response to 
operator input until the key is removed, at which time a power down sequence 84 is 
entered. On completion, the program sequence ends 85. 

[0058] Figure 9 shows the detailed vehicle operational control sequence with 
drivers input from joystick. The "weave mode" is chosen here for discussion here, since 
it has full freedom of motion, and program execution sequence transits through all 
blocks. Joystick 28 provides the current reading of x, y, s parameters, to the logic block 
86. The signed numeric values of these parameters correspond to throttle value, turn 
vector and spin vector. 

[0059] When the vehicle is driven at a constant speed, and there is no change 
in any of the parameters 88, the vehicles continues on its current course 89. 

[0060] A logic block 87 compares the current values of x, y, and s with the 
previous values to detect a difference in throttle value 91 , turn vector 92, 
foHA^ard/reverse direction 93, spin left/right direction 94. Suitable action is performed in 
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blocks 95, 96, 97, 98 corresponding to decisions made at 91 , 92, 93, and 94. Block 90 
makes sure all conditions are met to complete the change of course observed from the 
joystick. Due to vehicle dynamics, it may take a short while to complete the action, for 
example to execute a turn it takes a second or two, during which time the control loop is 
steered by logic block 90 through the current action, until complete. The control loop 
continues to keep the code execution stay on current course 89. If the hand is released 
from the joystick, it returns to a neutral position, resulting in a zero motion. 

[0061] Figure 10 shows a representation of the Joystick control. In one 
embodiment, the joystick is mounted on a mechanical anrangement that adjusts for 
comfortable operator manipulation while positioned on any part of the seat. For 
example, the operator could be seated on the left or right side and operator and 
passenger roles might be switched easily without either one having to change seats. In 
one embodiment, the joystick is spring loaded with a neutral center position at which the 
vehicle is brought to a complete stop. The joystick returns to this neutral center position 
when the operator's hand is removed. 

[0062] In one embodiment, the Joystick handle can be moved over a 
complete 360 degrees. Forward joystick movement activates forward motion; reverse 
motion is activated by reverse movement of the joystick in weave mode, while fon^/ard 
joystick movement actives forward motion, and reverse joystick movement brakes the 
car in fonvard mode. These movements are augmented with slight turns, if the joystick 
handle is moved sideways. The joystick can also be twisted clockwise or anticlockwise 
by about 90 degrees. This movement is used to accelerate a turn, or it is used to initiate 
a spin about the REV's vertical axis. In one embodiment, if the joystick has a vibrating 
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motor in it, can provide the operator with tactile cues from the equipment to alert of an 
impending situation, for example, the driver operates beyond safe range. This simple 
feedback reminder adds to the safety of operating the REV. 

[0063] The joystick has a trigger button that can be operated by the forefinger 
to activate the vehicle hom. In one embodiment, a multimedia-enabled talking hom can 
be activated. In one embodiment, there is also a hat switch, which is used to activate 
the tum signals, headlights, and rear lights. Other programmable switches on the 
handle and on the base of the joystick may be used for a variety of functions. In another 
embodiment, these switches or controls may be located on the dashboard, and not be a 
part of the joystick. 

[0064] In another embodiment, speech input is processed and used as the 
primary control of the vehicle. In this case, the input from the joystick is substituted with 
external control interface 74, 75, (figure 7) sending control codes that are Interpreted 
from the voice commands. This implementation may be made to use speaker 
independent form of speech recognition or a speaker dependant form. In the speaker 
dependent form, speech processing is selected only to react to the voice of a particular 
person, recognized by the personalized smart card. This embodiment may benefit 
handicapped people or provide yet another comfortable interface to interactive fun 
seekers. 

[0065] Figure 1 1 shows three embodiments of dashboard design 27, a basic 
design 101 with analog meters, an advanced design 102 with digital displays, and a 
luxury design 103 that has a graphic display unit and employs a multi-media computer. 
Essential functional features are the same across these embodiments but their 
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implementation may differ. The principal elements on the dashboard are the authorizing 
key, instrumentation display, drive mode selector, accessories, and entertainment 
consoles. 

[0066] The authorizing key 104, 105 ensures the driver has rightful ownership 
of the vehicle. In the basic design, in one embodiment, the authorizing key 104 
resembles a standard vehicle ignition key and it has four positions: off, accessories 
power, vehicle motive systems enabled, and finally, external motion control. In the 
Advanced and luxury models, the authentication key takes the form of a smart card, 
which can be inserted into the smart card reader 105. The smart card carries the user's 
authority and can enable a greater range of functions to be programmed. One of the key 
benefits of the smart card is that it enables usage based billing directly based on smart 
card. The user uses this feature in a way similar to calling cards, where the money is 
paid at first, for a predefined amount of usage. 

[0067] Indicator lamps are provided to indicate vehicle status (color-coded) of 
electrical system and energy system. Analog meter 106 displays battery charge level, 
by digital bar graph indicator 107, and in the LCD panel display 110, for the basic, 
advanced, and luxury models, respectively. Indicators 108 and 109 display speed. 

[0068] In the luxury model, the graphics panel display 1 10, in one 
embodiment a touch screen using liquid crystal display (LCD), is attached to a 
multimedia enabled dashboard computer, which generates graphical images in color. 
These are multi purpose displays with touch screen that provide interactive responses. 
One such choices display the vehicle status. In other choices of display, several 
capabilities for multimedia entertainment, voice and text based instant communications 
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and other interesting options are provided. Left and right spealcers 113 and 1 14 are 
provided, for audio prompts (tallying vehicle), and multimedia entertainment. 

[0069] Drive mode selector 72, explained earlier, is found in the three 
embodiments of the dashboard described here. It selects between the drive modes: 
park, neutral, reverse, weave, and drive fonvard. 

[0070] Figure 12 describes one embodiment of the components of the vehicle 
control computer and its interfaces to the various parts of the REV. The microprocessor 
120, code memory 121, data memory 122, the real time clock 124 and the interfaces 
125 are the physical components of the vehicle control computer. The microprocessor 
120 executes the read-only codes from the code memory 121 , in a sequential manner. 
During the program code execution, the data memory 122 is used to store results of the 
computation and referred later when necessary. The real time clock 124 maintains an 
accurate timing mechanism and keeps the real time code execution in sync. 

[0071] There are several types of physical interfaces 125 represented that 
connect the devices to the vehicle control computer. Interfaces to dashboard 
electronics, motor power controller, battery charging circuits, accessories like lights, 
horn are some of the interfaces that are used. 

[0072] The software organization of code segments and data segments 
establish a logical relationship for a functional aspect involved in vehicle control 
computer. These are grouped under the respective symbol representing its function. 
Procedural logic block 126 is the procedural section, which is executed, in one 
embodiment, after the initialize sequence. In one embodiment, pennissions logic block 
128 represents a card file that has the equipment profile and usage penmission map. 
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This information is consulted to determine the ride characteristics for a specific class of 
users. Characteristics logic block 127 is a database that contains the vehicle specific 
data that may determine the dynamic characteristics of the vehicle during the ride. Log 
logic block 129 is a file containing the activity log and overall usage log, along with the 
current user data. In one embodiment, the logs can be read out into a fleet management 
system. 

[0073] The communications library 130 may also be available to the REV. In 
one embodiment, the communication library 130 includes wireless protocol that is used 
in the deployment of wirelessly connected REVs. In one embodiment, the motion 
control interface uses text-based messages that resemble XML-like simple syntax, with 
advanced vocabulary. The set of predefined message strings makes it easy to integrate 
in larger scheme of automation and intelligence. The communication interface is 
extended to a wider coverage using RF modems, and notably wireless Wi-Fi 
networking. 

[0074] Entertainment logic block 131 contains entertainment libraries that 
include locally stored collection and a huge amount of data accessible over the wireless 
LAN. Contents like MP3 music clips and MPEG streaming video are supported. 
Personalized files may provide room for additional JPEG photo picture clips. Instant 
message sessions. The REV can have special programmed sequence movement for 
fun ride. 

[0075] In one embodiment, the REV incorporates an ability to execute macros 
or subroutines. The vehicle control computer can be used for (memorizing and 
instructing) performing certain routine maneuvers when the sequence is desired. In one 
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embodiment of the REV, some relevant macros may be incorporated. For example: 
high speed spin n times for a dizzy effect on the rider, rock (shake) and roll, while REV 
moves on a course, loose wobbly motion like a drunken walk while REV stays on 
course, pirouette walk, slow 360 spin while maintaining straight course. 

[0076] In one embodiment, the REV provides built-in mechanisms for creating 
automated rides. Automation logic block 134 handles such procedures related to 
automatic rides. Such an automated ride would use infomnation on local ten'ain maps 
and waypoint details provided in location recognition logic block 135. In order to 
effectively execute the automated ride, additional equipments to provide navigation aids 
136, ranging devices 137 and position sensors 138 may be used. These details vary 
with specific technology to be deployed and the complementary sensor system to 
provide safe, and fun filled rides. 

Other embodiments 

[0077] Figure 13 describes another embodiment, to include a hooded design 
for the REV. This vehicle is described in the generic design disclosure as having an 
open form, with seats, drive control and dash board. A design that incorporates a body 
to cover the sides and the top is useful in certain applications, for example, those where 
the windshield and the roof provide the user protection from cold, windy, wet weather 
conditions as well as intense sunlight. The design incorporates a solid windshield 115, 
soft roof 116, and rear windshield 117, with necessary support structures. This design 
can optionally be provided with door 1 18 and window 1 19. On the roof, adequate 
surface area is available for incorporating a suitable solar charger. 
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Conclusion. Ramifications, and Scope. 

[0078] Accordingly the reader will see that the simplicity and versatility of this 
invention can be used in recreational electric vehicle, and the additional embodiments 
described earlier. In addition, the capabilities of the REV can be re-designed without 
substantially altering the basic invention. This refers to the battery life, power of the 
motors, and choice of transmissions, variations in seating and accessories and options 
for the entertainment purposes. 

[0079] Although the description above contains much specificity, these should 
not be construed as limiting the scope of the invention but as merely providing 
illustrations of some of the presently preferred embodiments of this invention. For 
example while a typical joystick interface is described, another type of steering . 
mechanism, such as a game pad or yoke, may be used to control the vehicle. Similariy, 
while the wheels shown appear of uneven size, wheels of identical size may be used at 
all four locations. Thus the scope of the invention should be detemiined by the 
appended claims and their legal equivalents, rather than by the examples given. 
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